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Abstract This study was conducted to investigate the changes of the residual amount in the leafstalk (end)
and the fore-end (upper) portion of lettuce leaves during cultivation period to 14 days, 12 times in total (0, 1,
2,3,4,5,7,8,10, 12, 13 and 14 days) after spraying with boscalid and lufenuron. In the case of boscalid,
the initial concentrations at 3 hours (0 day) of the leafstalk and the fore-end portion of lettuce leaves were
18.26 mg/kg and 84.97 mg/kg, respectively and the residual amounts were rapidly decreased to 0.31 mg/kg
and 0.37 mg/kg at 14 days after chemical application. In the case of lufenuron, the initial concentrations at 3
hours (0 day) of the leafstalk and the fore-end portion of lettuce leaves were 0.91 mg/kg and 5.21 mg/kg,
respectively and the residual amounts were rapidly decreased to 0.06 mg/kg and 0.09 mg/kg at 13 days after
chemical application. The variations of the residual concentrations analyzing 12 times after spraying showed
that the residual amounts of the leafstalk portion of lettuce leaves were less than its fore-end portion in
boscalid and lufenuron. In additon, 9 kinds of pesticide including boscalid in 16 lettuce leaf (found to contain
pesticide in 2013) showed that the residual amounts of the leafstalk portion of lettuce leaves were less than
its fore-end portion as well.
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Table 1. Application conditions of the pesticides
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The fore-end (upper) portion

Fig. 1. Photograph for the leafstalk (end) portion and the fore-
end (upper) portion of lettuce leaves used as samples.

Pesticide Formulation AL (%) Dilution rate (times) Application amount (L/10a)
Boscalid WG 47 1,504 667
Lufenuron EC® 5 1,000 583

JA L Active Ingredient, WG, Water dispersible granule, ?EC, Emulsifiable Concentrate
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Fig. 2. Growth curves and rate of gain of lettuce during
cultivation period.
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Table 2. Recoveries, LOQ and coefficient of determination of calibration curves for the analytical methods of pesticide residues

Pesticide Portion of lettuce Fortification level (mg/kg) Recovery £ CV? (%) LOQ R?
) 0.2 92.0+3.8
The leafstalk portion
. 2.0 824+438
Azoxystrobin 0.02 0.9997
. 0.2 82.0+£7.9
The fore-end portion
2.0 80.7+0.9
) 0.2 86.7+4.6
The leafstalk portion
. 2.0 892+14
Boscalid 0.03 0.9999
) 0.2 942+25
The fore-end portion
2.0 88.6+0.5
. 0.2 843+9.6
The leafstalk portion
. 2.0 89.1+£22
Cyazofamid 0.04 0.9994
i 0.2 77.8+10.8
The fore-end portion
2.0 85.0+£2.8
) 0.2 78.7+8.7
The leafstalk portion
. 2.0 782+9.7
Dimethomorph 0.03 0.9995
. 0.2 76.1£4.6
The fore-end portion
2.0 81.7+£4.2
) 0.2 942+38
The leafstalk portion
.. 2.0 100.6 £6.0
Diniconazole 0.03 0.9998
. 0.2 884+7.1
The fore-end portion
2.0 1032+ 134
. 0.2 86.5+£8.2
The leafstalk portion
2.0 859+6.2
Ethaboxam 0.05 0.9981
) 0.2 80.7+6.0
The fore-end portion
2.0 948 +13.7
) 0.2 99.7+4.5
The leafstalk portion
) 2.0 96.5+4.5
Flutolanil 0.05 0.9987
. 0.2 954+£8.1
The fore-end portion
2.0 973169
) 0.2 774+4.0
The leafstalk portion
. . 2.0 82.8+4.6
Imidacloprid 0.05 0.9998
. 0.2 73.7+42
The fore-end portion
2.0 93.6+45
. 0.2 88.8+23
The leafstalk portion
2.0 83.0£6.2
Lufenuron 0.03 0.9999
i 0.2 93.5+15
The fore-end portion
2.0 90.1£7.0
) 0.2 88.0+83
The leafstalk portion
) 2.0 942 +89
Procymidone 0.02 0.9994
. 0.2 753+4.6
The fore-end portion
2.0 104.1£29
JCoefficient of variation = (Standard deviation/average) x 100
9} 7o) boscalid} lufenuron 5 1059] FoRgE »F 8 Bhe BAsld 4 Aol ARALR)E BF %
T 70-120%, HOlAIT 20% olHoldTh AW AR sl
Al 0.05 mgkg °l3te] FEE =S, A HEFe] #E
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Fig. 3. Comparison of residual amounts of boscalid and lufenuron in the leafstalk and the fore-end portion of lettuce leaves during

cultivation period.

Table 3. Regression curves and biological half life of boscalid and lufenuron in the portions of lettuce leaves

Regression curve

Pesticide Portion of lettuce - Half life (day)
Equation R? Y
Bosealid The leafstalk portion y = 16.862¢ 1 0.9364 247
oscali
The fore-end portion y = 167743 0.8955 1.88
The leafstalk portion y =0.8301¢ 2% 0.9472 3.33
Lufenuron . 0320
The fore-end portion y =5.3598¢™*™ 0.9626 2.17

A 717 5 AdF A ol R SN P o]
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FgH T 4Y7EA] 123] A EE AF et RE HelE =
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ERT} o] 2o 93] AF=H boscalide] Ar 5 A=A
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SRR AR 091 mgkg, 5.21 mgkeolUL, 142
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Table 4. Comparison of various pesticide residual amounts and water contents in the portions of lettuce leaves

Variety (leaf color) No.of cases Pesiticide Residual amount (mg/kg) Times® Water content (%)
5.0649 92.799
. b
1 Boscalid 3.592 11709 433 95,289
0.375 93.02
2 Ethaboxam 0.352 3.44
0.109 95.79
. 0.628 94.10
3 Procymidone 0.537 1.94
0.323 95.65
. 1.161
Dimethomorph 0.949 3.15
4 0.369 92.16
. 0.136 93.73
Procymidone 0.097 2.19
0.062
3.101
Dimethomorph 3.321 4.01
Jeok-chukmyeon 5 0.773 93.48
(red) . 0.064 94.87
Procymidone 0.077 1.09
0.059
6 Dimeth h 1.374 2074 6.71 92.54
fmetiomorp ' 0.309 ' 94.24
8.999
Dimeth h . 11.2
) imethomorp! 5.366 0799 6 9281
Flutolanil 3.471 4811 10.60 979
utolani . 0.454 .
0.061 92.66
P i .051 291
8 rocymidone 0.05 0.021 9 9424
2.857 91.36
9 Dini 1 5.429 4.15
Hiconazote 0.688 94.55
1.984 94.28
10 Al trobi 0.957 2.36
ZORYSIODI 0.839 94.63
. 2.613 93.36
11 Azoxystrobin 1.721 3.67
0.712 94.94
—chi 1.513 90.45
Jeok-chima 12 Ethaboxam 0.437 412
(red) 0.367 93.32
. 3.425
Dimethomorph 1.466 3.24
03 1.058 92.50
3.258 93.90
Ethaboxam 1.327 3.54
0.920
2.562
Dimethomorph 2.280 2.17
14 1.181 91.95
. 0.054 92.62
Procymidone 0.050 1.38
0.039
Boscalid 0.799 0412 1.32
oscali . .
Cheong-chima 5 0.313 92.27
(green) 1.421 93.72
famid 1.329 20
Cyazofami 3 0.444 3
0.732
Imidacloprid 0.579 2.64
y ricaciopt 0277 93.49
p d 0.158 0.152 200 94.64
rocymidon . .
oeymicone 0.076

“Times = Concentration of the fore-end portion/concentration of the leafstalk portion, ®Whole lettuce leaves, “The fore-end portion of lettuce
leaves, “The leafstalk portion of lettuce leaves
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Fig. 4. Correlation between the concentrations of whole lettuce leaves and the times of the concentration difference between the fore-

end portion and the leafstalk portion.
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